
SEM I-ANNUAL 
PROGRESS REPORT NO. 8
 

JAN. 1 -JUN.31t19& 

AGMULTURAL MACHINERY 
PROGRAM3 

73-A, SATELLITE TOWN, RAWALPINDI (PAKISTAN) 

A coIIabratve Program of the Pakistan Agricultural Research Council and the International Rice Research Institute 



.4, 44 44T 

S-444U M ~A R Y~ 

.J.by 

,,...'Pr 

D*~]uring'the reported'eriod, greater' emphasis of the ' 

44 Program activities was' 4on 'testing ad improvement of4-tne IR'RI-A 

designed ma'chines. Seilatnonwas pi'oteimprovement of . 

the~ 444siglshaft',vU~ 4..4 ~axial'flow threshers..that. are' being developed by 'ch7 4W 

ogram. Ceeaeto esoso these threshers, one which is operated~ 
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~ ~]W--~-~-4 I~DESM, -DEVELOPMENT &~iTESTING OF ILACHINLS 

- a) -Single shaft Iaxial flow threshers:~'~4 ~4 

Th tandard~IRR -PAK axial-Iflow~thresher 1that was'delod 

in i977~ in Pakistan has been found4'to be "ratherI complex to fabricate., -

It oe rnmsinsse a also prone to field problems'as it ~ 

amany belts.~ The machineI delivers tethreshed st'rawat any 
,loatins farmers. Thih i-,otpreferred by vrcm hs 

prolesthe IRRI6 AK Agiutrl 1ahnr Program has been';< 

expermenfi~ iWih anultirop thehrdsinoe h last 'two 

k~, ~eri 'The ne~ign~ comb~ines' the welproven 'axialt flow~thesin 

principle of the IR.I.thresherswith a simple.-aspirator1 typ ai->yi 

g-'anda'cleaning sstem that :is popularly used1 on wheat threshers 

inIda The single shftdesign~eliminates the.'two siemone 
boes, the aspiration 1 fan and. many other affiliedcomponents of theT4 

older machines. ' v

' n this new designi the~thesigdu an h aa 

aspiration fanar 0ojtd~~h 6 same saft ,Te.,iachine has a-s~2h 

trpl scee oscillatin- straw-grain 1separater.' Threshe~d' straw 

44--~~~~~~ 
is picked up from te top toscreenssbyto' iain' the't" tI~*woairion dct at tha-


Vrear end ofthe machine.* Athird 'Suction duct removesany 'liht-i"'. 

imprities from the grain at the grain spout. 2Straw.. and chaff 6are' t 

blown out together to',onc point from the drum throweir and fan outlets.-'I' 
Z ~' -

Afly wheel is installed on' the threshing drum'shaft to take care of 

--------------idly fluctuating threshing ,load Two different models of the 



-single shaf ~stresher one by a,10-16 >hp.were developd powered 

'diesel engineand' the othefrom actoriPT0sha. 

i) Engineoperated single shaftthresher.> 

Tisvthresher has been developedsas animprved model 

ofath alo 	 di s egie ateis 

mouteor/ m'~" Th'prse ut same threshi.ng drum and> 

...concave as4 the,'older' IRRI-PAK machine. hstrse'hsbetse 

and im~proved during~ the 1979 anid,1960 wheat~and 1979,paddy's 6 

'Irkia1y, the machine exhibited f airly.high -grain los-Tooeig 

, 	 4l<~ Af,.c '~encwere cut "on 'the' side of the suc tion ducts-and sliding' gates were,provided A 

to control air-raovement'at the suction-spouts; Various'settings of these''""A " 

were tried to achi-Ve'desirable cleaning 'efficiency with inium-4
'~gates 	 >-. 

> .- gr ain losses. The machine has consistantlr exhibit ed a suiperior " 

performance than' the earlier4 IRRI machines and s not as prone-to field 

"4<4'- "-~' roblms.Test results curing the last two seasonsarbrify 
probems .....briefly 

Is. *', des'cribed in Apendix I .',' 
i t 4'',- ' 4 4-.: 

i)TractorPT p tdhesr.
 
I1!iii I :1 : ;i-i< ; . : ]; . l~ '~' : 	 4,1iiI 	

! 

.	 ,.,:,;,
_______________________________,_.... 	 ' '. , -. , '. 4 , -',:,44'444,9" 

4' In view of the substantial 'population'of agricultural '''~ 

tractors in Pakistan and India, thisthresher has been designed for 

powering from Tractor PTO shafts. The design'of this thresher is 

to the engi'ne driven'axial flow thresher, but it has a larger
44similar 


. : 	dia 20-.- '~threshing dri 'and 34" aspiration fan. The, tractor PTO' 

is connected w n 1 haft with two universal joints to th 

thresher counter hit. Tbis eliminates the need for special PTO 

puilley}atachment ' tractors that are normally used for powering'' 

'.s. belt.diven wheat threshers: ir, TPakistan, Three bsection.V. belts are 9''4 

usedo L t f the threshing drum shaft. 

4 
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,$ 	 Th~e PTOS thireshcr was f ield tested 'at Nardan, NIWFP~during ~

-the 199 paddy harvesting season on'flasmati -370 pa~dy varyeywith
 

- 1:2.7 grain straIwratio a t 16%'abi tre'levl, Detailed-'test,,-~
 

~~results- are inicluded in Appendix IIand, the -main findings are summarized
 

\a) Output': ~A uaximum output of 498'-kg./hr, was obitbined <2' 

-during the~tests, an naeaeotpto ) g/ was obtained pn'th 

2 Since no 

--- were available at -Izrdan, outpu onsc varieties could lnot be deerind 

failyallbama pdy~vaeie. dwarf paI~dy 5 varieties -2j-" 

b) Aspiration fan losses The least otal-grain ossIwas-

a4 --- 1054which was. picked uip-by. the three suctiondcs 5 adbonit-the 

straw. In som~e cases, however, losse were found 4to<Abe quite high due~ . 

'--~-a-tograin being piLke-d up'from thec upper sieve by the front suctiondut
 

Thefrntucio hle', n~th fan~housing was the~refore -reduced 'to -

-,,,,12' diameter f ron the' driginal 13" dia to reduce ai flow in the .front
 

4s---suction auct. iThis'thblpod i 'reducing grain loss.'~
 

- - - c),Tnrower Losa: Grain loss from the straw thrower out~let-5 ~~ 

was determined for,:threp different angles lof thedeflctilg louvers~
 

s-L~- in side drumicover.' The, least loss was fouind to be 6.'6% with an average.
 

1of 12% atSthe 85 louver anglewith respect 1to the drum1 7 axis.~ i '>
 

d) Cleaning Efficiecy se~ average 'cleianingeeficiency---

1 	 ~ was 94.4% with a maiu f98%,and a ninirnum of '86%' 

SThe machine was extensively tested during1 theJ 980 

-wheat 	 season~--s; threshing in thd', ara matmum of40,g/hr . 7 

ofwhea wa~band;i 	 %,. . ~4I'~~losses ranging from to 1 7%. 
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The follo0wing major modification~s have been iade.'on thi.s'a,>> 

machine reduce grain-~- to loss and improve performa nce. Therdistanceaa''a 

ea'teendrmaa theoscillating screen has been increased 'by 3" toa aa-~
 

pemtinstallation of a sl-ping shield under the staw hoe
 
section of.thecoc"ave, This defle2ct gai faln from th"7.ea
 

oncave 'some distanc aay a a'a't'ea."; acion spout'and helps ~ ;aa 

"in~reduc'ing grain Il'ses. To fa~it Irarreducea'grain losse-s,,the'fan aa~'.>
 

length wasa reduced by 2" whiich rcduced air 'Velocity at the" 

scinducts,
 

a divergin- a' Tir 'suction spout~s werea - asi"'a>*into 

shp hereby increasing 'the across sectiojialasarea at the~outh 'to 

,reduceaaair suction velocity.' Originally, the'two intakehle oii
na -1-

tefani housing were of 13., diameter,. 
 a
 

b) Crop Harvester.-. 
a 

aao ao ae.
Du t seasonal shortages, f amrsi Paisa aa5 

now ~beginning toface abognPkii a"'1nc lea famr a 

tow iceasing p ws, in. la rvest'ing ,their crops. a1

During; the, last two wheat harvesting seasons,,two',different makes 

Italian reapq7,binders wereaintroduced~in the country by two a 

companies. machines have favourable comments from 

but the high~ cost of binding, twine, which-is not aoal 

-These areceived 

h's sriosproblem. inter 


armers nave indicated that binding is, not essential f ~ 7 


prouce, eena introduction. Many, 

an unc~tioa 

and a machiewhich 'could harvest and lay crop in neat bundles ' a> 

would be quitesatisfctory"aat ' aa.''a 

aTheaIR--A 
 Agricultural -achinery t rogram has a a aaa 

intate '2 to devlo a simple5 harvester awhicha~"ould -. 
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harvest and drop the crop in heaps without tying in bundles. A conmercially
 

available tractor PTO powered cutter bar was used for experimenting with 

a simple crop collecting and drorping mechanism. A crop deflecting
 

reel, a folding crop collecting board with an on-the.go tipping
 

mechanisms were added 
to the cutter bar. Preliminary tests were conducted
 

or, harvesting wheat. The machine can harvest and drop the harvested
 

crop in heaps but unloading of crop from 
 the board is somewhat slow
 

resulting in some 
 degree of scatter in the harvested crop. Aso the
 

machine does not function well on lodged crops. 
 Further development
 

work is continuucl on this project.
 

c) I1RI T11-6 Pice Thresher --

A double oscillating screen paddy thresher, that has
 

recently been developed by lhRl in the 
 Philippines was imported into
 

Pakistan. 
 This is a high caracity axial flow thresher which is 
a
 

rather compact machine. 
 It has a light weight skeleton type open
 

threshing drum and a high capacity double oscillating screen for
 

grain.-straw separation. 
This machine was tested at Gujranwala during
 

the 1979 paddy threshing season. The- machine performed well on the 

dwarf 1Ikl paddy varieties with a maximum output of upto 522 kg./hr. 

With local paddy varieties which, 
are muc, taller wrappage of straw
 

on the drum was a serious problem in its operation. Since dwarf paddy
 

varieties are wiely grown in Sind, the machine has been sent to 

PASSCO, Jacobabad Sind for testing during the next paddy season.
 

Two manufacturers from Karachi have shown interest in manufacturing
 

this machine and this machine will be loaned to these firms oil 

completion of the planned tests. 
 For test details see Appendix III.
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d) Standard Axial Flow Thresher:
 

N4/s Hashtnagar Industries, Peshawar, fabricated
 

eleven machines during the last wheat threshing season. The Government
 

of NWFP had placed a larger order for these machines with the firm
 

but due to the shortage of time only six machines could be supplied
 

by the firm during the wheat season. These vmachines were checked by 

the I-RI-PAK staff and had to be substantially reworked to bring
 

these to the IRiIPAY. specifications. These threshers will be 

used for contract hire and demonstration purposes in the 1FP,
 

The IFRI PAK threshers are also beginning to receive
 

favourable response in Punjab ana 
Sind. The firms i/s Javed Engineering 

Co., Gujranwala, U/s Fazal Engineering Rawalpindi and t /s Rehman 

Industries, Hyderabad, have also marketed their machines during the 

last wheat threshing seasons. Two machines manufactured by
 

.:/s Rehrman Industries, Hyderabad were provided to the -1iceResearch 

Institute, iokri and the Agriculture University, Tandojam, Hiderabad, 

Sind, 

e) IRI.PAK Seeder. 

The simple three row animal drawn seeder that was 

reported earlier was tested at the National Agricultural Resiarch 

Center, Rawalpindi in November, 1979. 
 based on these tests, the
 

following modifications were incorporated;
 

1. The weight of the seeder caused e.xcessive- penetration
 
of the tyncs ir.to the ground and naJe it difficult to
 
handle on turns. Two suppcrting whe'is were installed
 
on thr- s-eders to limit the ground penetration- problems.

The dual handle probl-.i was found to bc inconvenient 
for handling the machine specially during turns. This 
problem was rectified by installing a single central 
handle. 
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2. 
 The exceed seed collecting tray was too large and

interft r .cd with the operations when walking behind the
machine. 
The tray was repositioned at higher point

which minimized the problem.
 

3. The excess width (65 ") of tne three original cultivation 
tynes producud very wide furrows in which soil could notproperly fall back i 
to cover the . dropped seeds.Narrower tynes of L 2 "width were used and these gave

satisfactory results.
 

4. The angle of the beam was also changed by drilling
additional holes in tothe beam movnt the cross beam.This allowed greater angle variation of the beam and
implement which helped in achieving optimum implueiant 
penetration,
 

f) Three wheel farm cart;
 

Tests were conducted in January, 19gW 
on the motorized
 

farm cart at the National Agricultural !T"sarchCentre, Rawal Dam, 

Islamabad. Thi, main rcsults of the tests and the recommendations 

for design modifications are described below. 

1. 
 The cart can transport 1000 kg. load on roads with upto
6.75% slope. The cart was however, not able to transport
this load ov.,r rough roads with greater than ,.75%slopes.Th maximum forward speed of 17.5% kin./hr. seemed too high,both for th,- point of view of vehicle control on roughroads anct for adequat, traction for carrying the designed
load on 15% slopes. 

2. Steering the cart was difficult and somewhat unmanageable.
The following recommendations were made to improve

steeribility.
 

a) Install thrust bearings at the steering linkage pin. 

b) loving the Lngine as close to the pivot points 
as possible.
 

c) Install the steering pin in a vertical position. 
3. The center of gravity of the 
cart was still too high.This could bt- lowered by about L" by modifying the rear axle


and the front hitch arrangement.
 



4. 	 The frictional drum reversing mechanism did not
 
perform satisfactorily. 
The lining on the friction

drum wore rapidly and kept coming off, 
 It was

suggested that an alternate arrangement be worked.
 

5. 	 The braking capacity of the single front wheel was
 
not adequata undur fully loaded conditions. Normal

brakirng distance 	was 
found to be 33 ft. when travelling

at maximum speed and in case of ecergency stopping

the distance was 17 ft.
 

6. 
 Excessive engine 	vibrations were transmitted to the
 
steering hanules, 

7. 	 The accelerator linkage was not so 
smooth and
 
rcquired grf:at deal of exertion on th 
 part of the
 
operator.
 

8. 	 Traction problems were uncount-r, on muddy roads
 
with automotive type front Lyre. 
 Tractor tyre

V-traction ,igtype or : trzction must be
 
installed to improve traction.
 

StaffChanes;
 

hr. Abdul Shakoor Khan, Deputy Agricultural Engineer,
 

who worked with th,- IRPI-PAk Program for a period of 2 years, left 

for graduatc studies towaru an 1i.S de&grce in Agricultural 	;ngincaring
 

from the OHIO State University. Columbus, CiilO. 

hr. Khalid H. Uqaili, design Lngin(cr proce,!cdd for
 
graduate studies leading to 
'. N.S. degree progra,, in Agricultural 

Engineering for 	the Asian Inscitut, 
 of iechnology, Langkok.
 

iir.E. Shefiq Lalik, Administrative Associate of the
 

IRRI-PAK Program 	joind the ARAI.CO in Saudi Arabia as a Statistician.
 

Mr. Holiammad hobin has joinied 
thu IRURI-PAK Program as the
 

Administrative Associate.
 

,-wo Agri. Eagineers, Lr. basharat Javeil and Hr. P0L.No shabbir 
joiiwd the Program during the reported period as Research Officers in 

the Agri. Engineering Cell of Pakistan Agri. Research Council.
 



APPENDIX I
 

TEST RESULTS (TIaRESHER)
 

1 2 3 
 Average
 

(Kg.) 5.25 4.g 5.1
Capacity
 

(Kg./hr.) 
 315 
 283 
 306 303
 

(Kg.) 0.034 0.036 0.020
 
Thrower Loss
 

(%) 0.65 0.76 0.39 0.6
 

Blower Loss (kg.) 0.045 
 0.02A Oo23
 

(M)_ 0.85 0.50
% 0.45 0.6 

Unthreshed Grains (%) Nil Nil Nil
 

Grain Breakage (%) -

Purity. (O 97.8 98.2 98.6 9&.2 

Test Duration (!in.) 1 1 1 

CroP Paddy. 
 Lodel: Engine operated unishaft thresher 
Crop Variety: IRRI. 6 ikanufacturer/Uaker: JECO Engineering Co.
 
Grain 1-ioisture. 
 15.7 Drum speed. 550 rpm.

Date Harvested! 3.12.1979 
 Screen speed. 350 rpm.

Date thrushed: 5.12.1979. 
 Length of threshing drum. 48 inches.
 
Cut crop length: 27 inches. 
 No. of louvers/inclination.
 
Straw-grain ratio: 0.7 
 others:
 

Remarks 
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(TITES REUT APPENDIX 1 (contd.) 

2 ~ 3 

13, Opened~rootii 3 1 opened<3" opene-d 

Rerduct cs ,p :ul iu l oene~d 2" opencd 
-4444, , cloed <~4iclosed 

Capaci.ty~,> ~ ykg) (g444~4 
'33~ 3,40.5~ 

3.10 '-- .-- ~ -3. It 

~~44~(kg 
/hr.) 313 8, 204. 0~ 86~'V. 2073 

4 
Logo kg ' O.050 '~ 0.065 001 

1 .7 1.91' 048 02
 

Unhosc 
 g ainn'C) 
Nil 
 Nil" 
 N i 

' 96. 96.2 


- - -4. 

Purst d r t o. Olin.98) 

4 

Dru 700sped rpm,
 

Lengt ofdrm, th'reoh1
4 

4.44.i 

http:Capaci.ty


TEST RESULTS (TIRESHER) 

APPInDIX II 

Capacity (kg.) 

1 

4.-1 

2 

8.3 

3 

6.44 

Average 

-

(kg./hr.) 263 498 386.4 352.5 

Thrower Loss (kg.) 0.100 0.05& 0.255 

() 2.1 0.7 3.3 2.03 

Blower Loss 
(kg.) 

() 

0.210 

4.5 

0.533 

6.0 

0.940 

12.3 7.6 

Unthreshed Grains (%) Nil Nil Al -

Grain Breakage (%) Nil Nil Nil 

Purity (%) 98.4 97.3 z98.8 98.2 

Test Duration (Yin,) 1 i 1 -

Crop: Paddy. 
Carop Variety: Basmati. 
Grain Moisture. 18.3 
Datv Harvcsted: 5.12,1979. 
Datc threshed 18.12.1979, 
Cut crop length: 33" 
Straw-grain ratio: 4.9,1 
iodel. ,PTO 
'ianufacturer/ ?iaker. IRI-PAK 
rum speed : 425 rpm. 

Screen speed: 350 rpra. 
Blower spued -
Length of threshing drum. 48" 
iio. of louvers/inciiation 8/5' 
Others: 

Remarks: 



APPENLIX III 

TLST RESULTS (THRES11ER) 

1 2 3 Average 

Capacity 

Thrower Loss 

Blower Loss+ 
SiLve Loss. 

(kg.) 

(Kg,/hr.) 

(kg,) 

(%) 

(kg.) 

() 

26.13 

522.6 

0.220 

C.83 

0.270 

1,01 

22.06 

441.2 

0.071 

0.32 

0.246 

1.10 

23.20 

464.0 

0,150 

0.64 

0.234 

0.99 

475.9 

0.60 

1.03 

Sieve Loss (k.) 

Unthrushed Grains (%) 

Grain Breakage! (X) Nil Nil Nil 

Purity (%) 97.1 96.L 97.2 97.0 

Test Luration (-,,in.) 3 3 3 

Crop. Paddy 
Crop Variety IFF.l .L, 

Grain iloisture: 16.0 
Date Harveste-d; 3.12,H,79 
1;ate threshed: 6,12.1979 
Cut crop length. 26.2 inchas. 

Straw-grain ratio. C.67 

E:odel TH-$Q 
hanufacturcr/naker; IRRI 

orum spcd: 660 rp-m 
Screen speed. 360 rpri. 
Blower speed: b70 rpm. 
Length of threshing drum, 
No. of louvcrs/inclinatiTL: 
Others: 

Remarks; 



APPENDIX III (contd.)
 

TEST RESULTS (THRESHER) 

1 2 3 Average 

(K&.) 3.24 3.60 3.64
 
Capacity
 

(kg./hr.) 64.8 72.0 72.8 69.9
 

Thrower Loss (kg.) 0.040 0.051 0.046 

(%) 1.20 1.3 1.23 1.27 

Blower Loss+ (kg,.) O.004 0.030 0.036 
Sieve Loss 

(5) 0.30 1.02 0.92 0.91 

Unthre3shed Grains () ..
 

Grain Brcakage (%) Nil Nil Nil 

Purity (,) 97.4 97.L 97.1 97,4 

Test curation (min.) 3 3 3 

Crop, Paddy. h.odul: TH-C 
Crop Variety. Basn ti 370 .Lanufacturer/l aker: IRRI 
Grain L iEoisture 16.0 Drum speed. 660 rpm
 

Date Harvested 5.12.1979. Screen speed: 370 rpm 
Date threshed 15.12.1979 Blower speed: 370 rpm.
 
Cut crop length: 37 inches. Length of threshing drum:
 
Straw grain ratio: 2.7 No. of louvers/inclination;
 

Othersi
 

Remarks;
 


